INTRODUCTION
One of the most useful applications of Geospatial Information Systems (GIS) is the delineation of watershed boundaries. A watershed boundary is the line that divides two basins mountain peaks, while in flat and urban areas it is invisible. Watershed delineation and parametrization is primary and basic steps in hydrological modelling and it can significantly affect the results of hydrological simulations. Now, it is done using digital elevation model (DEM) and automated processor which embedded or linked with GIS software. There are several GIS software including ArcGIS, ILWIS, Map Window, Grass and many more available for GIS-based watershed boundary delineation.
II.
Digital Elevation Model With the invention of Geospatial Information Systems (GIS) and computer models, the role of DEM has become very important and effective tools in water resources studies. The digital terrain model (DTM) is defined as a numerical representation of the terrain. Since Miller and Laflamme [1] who coined the original term, other expressions such as DEM, digital height models (DHM), digital surface model (DSM), digital ground models (DGM) and digital terrain elevation model (DTEM) have been used by Maidment [2] , Djokic and Ye [3] , Vieux [4] and Li et al. [5] . These terms originated from different countries. According to Li et al. [5] the word DEM is widely used in United States, DHM in Germany, DGM in the United Kingdom and DTEM was introduced and is used by united states geological survey (USGS) as well as and the Defence Mapping Agency (DMA). In hydrology and flood modelling, applications of DEM are mainly focused on automate watershed boundary delineation and segmentation, definition of drainage divides, identification of flow length, flow direction and flow accumulation as well as flood inundation depth and areas. In distributed hydrological models, DEM plays a very important role. The DEM and its derivatives including slope, aspect, upslope contributing area, watershed area and curvature are important factors [6] for flood modelling and landslide susceptibility mapping. One of the key characteristic of the DEM is the cell size or DEM resolution. Many researchers have carried out to find best suitable DEM cell size for different purposes and different scales. A comprehensive study by Maidment [7] have shown that DEM resolution for rainfall-runoff and flood modelling changes by watershed area (see Table 1 ). In theory, the DEM resolution should be selected as a function of the land surface features, scale of the process that are modelled, and numerical model used to model process [8] . But in practice the selection of DEM is often driven by data availability, judgment, test applications, experience and, last but not least, cost [9] . 
III. Public domain Satellite DEMs
The Shuttle Topography Mission (SRTM) elevation data is the first global free satellite DEM released in 2003. The SRTM elevation data have been produced using radar images gathered from the National Aeronautics and Space Administration's shuttle (NASA). The SRTM provides an accurate global elevation model with a vertical accuracy of 6 m and a horizontal pixel spacing of 30 m over the USA and Canada and 90 m outside these regions [10] . NASA released the SRTM dataset in 2003. The SRTM elevation data are available through the internet (http://hydrosheds.cr.usgs.gov). Raw SRTM elevation data includes void or holes ranging from one pixel to regions of 500 km 2 [11] . The existence of no-data in the SRTM-DEM can causes significant problems during derivation of hydrological products, which require continuous flow surfaces [12] . Therefore DEM should be free from voids or holes. Most void areas of SRTM elevation data have been edited and filled in the HydroSHEDS version. However, for some areas voids are still present [13] . In January 2009 Advanced Spaceborne Thermal Emission and Reflection Radiometer (ASTER) global DEM version 1 was released. Three years later, in October 2011, ASTER-GDEM version 2 released with significant improvement in quality. The ASTER-GDEM is a joint product developed and made available to the public by the Ministry of Economy, Trade, and Industry (METI) of Japan and the NASA. It is generated from data collected from the ASTER, a spaceborne earth observing optical instrument. The data are available through the internet (http://gdem.ersdac.jspacesystems.or.jp). ASTER elevation data [14] . Osorio et al. [15] compared ASTER and SRTM DEMs with DEM derived from topo map at scale of 1:50000 for watershed delineation. Akbari, et al.(2011) investigated practical use of satellite DEM with cartographic DEM and found out that SRTM elevation data provide good result with the acceptable level of similarity in mountainous areas compare to high resolution cartographic DEM at scale of 1;25000. However, it cannot depict the watershed boundaries in flat and urban areas efficiently. In theory, the DEM resolution should be selected as a function of the land surface features, the scale at which the processes are modelled, and numerical models used to model the process [8] .
IV. MATERIAL AND METHOD

A. study area
The research were conducted in three study area including Kuantan, Klang and Muar river basin in penisular malaysia. However, only the result of Muar is discued in this article.
A. Source of data
The first version of the Advanced Spaceborne Thermal Emission and Reflection Radiometer (ASTER) Global Digital Elevation Model (GDEM), released in June 2009, were generated using stereo-pair images collected by the ASTER instrument on board Terra. The ASTER-GDEM coverage spans from 83 degrees north latitude to 83 degrees south, encompassing 99 percent of Earth's landmass (ASTER, 2015). The Ministry of Economy, Trade, and Industry (METI) of Japan and the United States National Aeronautics and Space Administration (NASA) jointly announced the release of The ASTER-GDEM version 2 on October 17, 2011.The ASTER GDEM V2 maintains the GeoTIFF format and the same gridding and tile structure as V1, with 30-meter postings and 1 x 1 degree tiles. Version 2 shows significant improvements over the previous release. However, the data still contains anomalies and artefacts that will impede effectiveness for use in certain applications (ASTER, 2015) . The data are available for download through the several websites including NASA Reverb, LP DAAC Global Data Explorer, and J-space systems ASTER GDEM Page. The LP DAAC Global Data Explorer (See Fig. 2 ) was used to download the GDEM for Muar. As it Muar is provide better tool for selecting desired study area. Complementary map for this research obtained from google earth in KLM format.
B. Software
The HEC-GeoHMS was used which is a GIS link for ArcGIS as data management tools, terrain processor and basin processing. HEC-GeoHMS is a public-domain extension to the ArcView GIS and Spatial Analyst extension. ArcGIS and its Spatial Analyst extension are available from the Environmental Systems Research Institute, Inc., ESRI. HEC-GeoHMS runs on the Windows platforms.
V.
RESULT AND DISCUSSION Four tiles of GDEM data were downloaded from LP DAAC Global Data Explorer and a mosaic was generated for the Muar river basin as it shown in Fig. 3 .a. elevation range from -100 to 3110 m referenced to WGS84 datum. Negative values in this image demonstrate some anomalies and artefacts in the study area. For this reason optimization techniques including DEM smoothing, filling sinks and reconditioning were applied to improve the watershed boundary delineation. Fig. 3 .b shows delineated watershed boundaries before reconditioning. For DEM reconditioning a complemntary map is required. For this purpose the main river of Muar is identified and screen digitized using high resolution image on available on Google Earth (See Fig. 4.a) . The DEM reconditioning operation is burn derived drainage features into ASETER-GDEM for better realisation of flow direction and consequently better identification of actual drainage pattern. Watershed boundary delineation was perform based using corrected DEM. Result compared with JICA (2011) derived VI. CONCLUSION Earth observation technology is growing very fast and provid remarkable solution for watershed modelling and many other applications. The same path , progresses in developing computational tool and techniques facilitate to extract physical properties of watershed. This research achieved with two main outcomes which practically can be applied in many another areas and for diffrent applications. firstly, public domain ASTER-GDEM should be used with custion , even the resolution is high spatially in urban and flat area in which the watershed delineation is difficult. Secondly, optimization techniques effectively can improve the watershed delineation process specifically DEM reconditioning with assistance of Google Earth. however, the study still can be further developed for more comprehensive investigation with more parameters such as drainage length, derange density and elongation factor.
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